Inducers of leukemic cell differentiation cause down-regulation of RB gene expression.
Expression of the retinoblastoma (RB) tumor suppressor gene during cell differentiation induced by dimethyl sulfoxide or sodium butyrate was studied in HL-60 human promyelocytic leukemia cells. As cells progressed through the cell cycle, the amount of RB protein per cell increased with homeostasis maintained, so that the amount of RB protein relative to the total cell mass remained almost constant. Dimethyl sulfoxide was used to induce these promyelocytic leukemia cells to undergo terminal differentiation into mature myeloid cells. There was an early reduction in the RB protein expressed per cell. The reduction in expression was similar for cells in all cell cycle phases. There was also progressively reduced expression at later times as cells terminally differentiated. This was compared to the case in which sodium butyrate was used to induce the differentiation of HL-60 cells into mature monocytic cells. An early reduction in RB protein expression per cell also occurred. It occurred for cells in all cell cycle phases as well. Thus, the induced differentiation of HL-60 cells along either the myeloid or the monocytic differentiation lineage involves an early reduction in RB expression, which is common to both pathways. The reduction anteceded proliferative arrest or differentiation. In both cases, the final, resulting G0-differentiated cells had less RB protein per cell than the proliferating, immature, leukemic precursor cells.